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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a high cooling effect of a 
working fluid and effectively increase a damage of component parts 
of a pump and a motor due to a heating of a leakage oil inside a 
pump case and a motor case. 

SOLUTION: For a hydraulic driving system of a running series 
which connects a close circuit, a circulating drain circuit 20 which 
passes through a pump case 1a and a motor case 2a is equipped 
and the upper most side of this circulating drain circuit 20 is 
connected to the secondary side of a relief valve 19 in a flushing 
circuit and the lowest side of the circulating drain circuit 20 is 
connected to the secondary side of the relief valve 14 in a charge 
circuit, and a joint exhausted oil is flowed into a heat exchanger 26 
for the cooler. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The main circuit which consists of a hydraulic motor by which closed circuit connection is made in 
the main line of a hydraulic pump, and a this hydraulic pump and a couple, The hydraulic pump for charge, and 
the charge circuit equipped with the 1st relief valve which is prepared in the main line of said couple and 
supplements the main line of said couple with the hydraulic oil of said charge pump, The Flushing valve which 
is prepared in the main line of said couple, opens by the pressure differential, and carries out TANKUHE 
blowdown of the duct fluid of the lower one of it, In the hydraulic transmission which was equipped with the 
2nd relief valve prepared in exhaust passage from this Flushing valve, and connected secondary [ of said 1st 
relief valve ] to the tank through the heat exchanger for coolers The 1st drain oil way which connects secondary 
[ of said 2nd relief valve ] in the motor case of said hydraulic motor, The 2nd drain oilway which connects the 
inside of said motor case and pump case of said hydraulic pump, It has the 3rd drain oilway which connects 
secondary [ said / pump case and secondary / of said 1st relief valve ]. The hydraulic transmission characterized 
by having the circulation drain circuit which discharges the flushing oil which flowed out of said Flushing valve 
into secondary [ of the 2nd relief valve ] to the upstream of said heat exchanger for coolers via the inside of said 
motor case and a pump case. 

[Claim 2] The hydraulic transmission characterized by having had further the cellular stripper arranged between 
secondary [ of said 1st relief valve ], and said heat exchanger for coolers in the hydraulic transmission 
according to claim 1, and connecting said 3rd drain oilway to the upstream of said cellular stripper. 
[Claim 3] The hydraulic transmission characterized by having further the oilway which connects the upstream 
of said 1st relief valve, and secondary [ of said 2nd relief valve ], the change-over valve which open and close 
this oilway, drawing formed in this oilway, and the control means which detects hydraulic oil temperature and 
adjusts closing motion of said change-over valve in a hydraulic transmission according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydraulic transmission equipped with the circulation drain 
circuit which each case of a hydraulic pump and a hydraulic motor is made to circulate especially through 
hydraulic oil, and discharges it with respect to the hydraulic transmission with which oil pressure activity 
machines, such as a wheel loader, are equipped. 
[0002] 

[Description of the Prior Art] Generally, oil pressure activity machines, such as a wheel loader, are equipped 
with the hydraulic transmission of the transit system which made closed circuit connection of the hydraulic 
pump and hydraulic motor of a variable-capacity form by the main line of a couple, and transit control is 
performed by controlling **** of a hydraulic pump. 

[0003] An example of the hydraulic transmission of a transit system is shown in drawing 6 . The hydraulic 
transmission of a transit system is equipped with the main circuit 400 which consists of a main line 203,204 of 
the hydraulic pump 201 of the variable-capacity form driven by the prime mover 205, the hydraulic motor 202 
which drives the transit wheel which is not illustrated, and the couple which makes closed circuit connection of 
two runoff inlet ports of a hydraulic pump 201, and the two runoff inlet ports of a hydraulic motor 202 in 
drawing 6 . 

[0004] Moreover, the hydraulic transmission of a transit system is equipped with the charge circuit 500 and the 
Flushing circuit 600. 

[0005] The charge pump 206 which drives the charge circuit 500 with a hydraulic pump 201 by the prime 
mover 205, The relief valve 214 which the upstream is connected to the discharged oil way 210 of this charge 
pump 206, and specifies the discharge pressure of the charge pump 206, The tank line 224 which connects 
secondary [ of a relief valve 214 ] to a tank 208, It has the charge lines 211a and 211b and check valve 212,213 
of a couple which connect the discharged oil way 210 to a main line 203,204, respectively. If the oil pressure of 
a main line 203 or a main line 204 becomes lower than the set pressure of a relief valve 214, while a main line 
203 or a main line 204 will be supplemented with a part of amount of discharge flow of the charge pump 206 
through a check valve 212 or a check valve 213 (charge) The remainder is returned to a tank 208 through a 
relief valve 214. 

[0006] The Flushing valve 216 by which the Flushing circuit 600 was connected to the main line 203,204 of a 
couple through the Flushing lines 215a and 215b, The upstream is connected to the blowdown side of the 
Flushing valve 216 through the blowdown oilway 218. It has the relief valve 219 by which secondary was 
connected to the tank 208 through the tank line 224. If differential pressure arises between the main lines 
203,204 of a couple, the Flushing valve 216 will open and the main line of the low-tension side will be 
connected to the upstream of a relief valve 219. If the oil pressure of the main line of this low-tension side 
becomes more than the set pressure of a relief valve 219, a relief valve 219 will open and some hydraulic oil in 
a low-tension side main line will be discharged as a part for a surplus to a tank 208 (Flushing). 
[0007] Moreover, each case (henceforth pump-case 201a and motor case 202a) of a hydraulic pump 201 and a 
hydraulic motor 202 is connected to a tank 208 through the drain oilway 238,239, and the oil of the internal 
leakage produced within a hydraulic pump 201 or a hydraulic motor 202 is returned to a tank 208. 
[0008] The insufficiency of the hydraulic oil in a main circuit 400 is filled up by the above in the charge circuit 
500, and a part for the internal leakage of the part for a surplus, the hydraulic pump 201, and hydraulic motor 
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202 of the hydraulic oil in a main circuit 400 is returned to a tank 208 by the Flushing circuit 600 or the drain 
oilway 238,239, and can perform clarification exchange of the hydraulic oil in a main circuit 400. 
[0009] In the hydraulic transmission of the above transit systems, the conventional technique of a publication to 
prevent too much generation of heat by stirring of the hydraulic pump of a main circuit and the oil of the 
internal leakage in a hydraulic motor is in JP,1 1-30304, A or JP,5-27421,U. 

[0010] pass a heat exchanger (cooler) through the pump case and motor case of a main circuit with the 
conventional technique of a publication from secondary [ of the relief valve of a charge circuit ] in JP,1 1- 
30304,A — the circulation drain circuit which results in a tank was formed, the internal-leakage oil was returned 
to the tank through the cooler by pouring the blowdown oil from a relief valve in each case, and too much 
generation of heat of an internal-leakage oil is prevented. 

[001 1] The circulation drain circuit from the blowdown side of the Flushing valve to [ JP,5-27421,U / the 
conventional technique of a publication ] a direct tank via the motor case and pump case of a main circuit was 
formed, the internal-leakage oil was returned to the tank by pouring the blowdown oil from the Flushing valve 
in each case, and too much generation of heat of an internal-leakage oil is prevented. 

[0012] Moreover, the conventional technique of a publication is in JP,7-12657,U as that which can warm up 
with the hydraulic transmission of a transit system. With this conventional technique, when the Flushing valve 
is in a center valve position, it considers as the all-ports-open mold which connects a main circuit to the relief 
valve by the side of the Flushing valve blowdown, and the hydraulic oil in a main circuit is warmed by 
returning the hydraulic oil from a charge pump to a tank through the relief valve by the side of that blowdown 
through the Flushing valve from a main circuit at the time of a warm-up. 
[0013] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the above-mentioned 
conventional technique. 

[0014] in the hydraulic transmission of the conventional general transit system shown in drawing 6 , that 
hydraulic oil begins to leak from actuating parts slightly inside pump-case 201a or motor case 202a avoids — 
not having — this oil that leaked and came out — pump-case 201a and motor case 202a — it becomes the cause 
which each interior is covered with, and generates heat by it being stirred with actuating parts, for example, 
causes printing of a slide member and degradation of a seal member. 

[0015] Moreover, when atmospheric temperature, such as a cold district, works in a low location, since the 
temperature of hydraulic oil falls and a viscous drag increases, a smooth machine cannot be put into operation. 
[0016] With the conventional technique given in JP,11-30304,A, although the internal-leakage oil is discharged 
on the tank by pouring the blowdown oil from the relief valve of a charge circuit in the pump case of a main 
circuit, and a motor case, since the relief valves of a charge circuit are components which always operate, the 
temperature of the relief valve itself cannot but become comparatively high, and they cannot but become 
comparatively high [ the temperature of the oil discharged from the relief valve as a result ]. Moreover, since a 
relief valve always operates, the blowdown oil is always flowing into the circulation drain circuit, and it cannot 
but carry out temperature up also of the piping of a circulation drain circuit. For this reason, the temperature of 
the hydraulic oil which flows into a pump case and a motor case is comparatively high, and sufficient cooling 
effect is not acquired. Moreover, the warm-up to a main circuit cannot be performed with this conventional 
technique. 

[0017] With the conventional technique given in JP,5-27421,U, since the blowdown oil from the Flushing valve 
is returned to a direct tank via the motor case and pump case of a main circuit, hot hydraulic oil will flow into a 
tank as it is, it becomes inadequate cooling [ of the hydraulic oil in a tank ] it, and too sufficient exoergic 
prevention effectiveness is not acquired. Moreover, this conventional technique cannot perform the warm-up to 
a main circuit, either. 

[0018] With the conventional technique given in JP,7-12657,U, although warming up of a main circuit can be 
performed, it does not warm up the pump motor section of a main circuit directly. Moreover, generation of heat 
of the internal-leakage oil of the motor case of a main circuit and a pump case cannot be prevented. 
[0019] Moreover, in the hydraulic transmission of a transit system shown in drawing 6 , it is not avoided that 
some air air bubbles arise in the hydraulic oil in a main circuit by the hydraulic pump 201, the repeat of 
compression expansion of the hydraulic oil accompanying actuation of a hydraulic motor 202, etc., but many air 
bubbles are mixed by the above-mentioned stirring also into the internal-leakage oil which collected in each 
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case 201a and 202a. These air bubbles become the cause which causes the erosion-corrosion and breakage on a 
device member, the noise, an oscillation or lifting of the further oil temperature, and degradation of oil quality. 
[0020] The 1st object of this invention has the high cooling effect of hydraulic oil in the hydraulic transmission 
which made closed circuit connection of a hydraulic pump and the hydraulic motor, and it is offering the 
hydraulic transmission which can reduce effectively breakage on the pump motor configuration member by 
generation of heat of the internal-leakage oil of a pump case and a motor case. 

[0021] The 2nd object of this invention is offering the hydraulic transmissions including the air bubbles of the 
internal-leakage oil within a pump case and a motor case from which the air bubbles in hydraulic oil are 
removable in the hydraulic transmission which made closed circuit connection of a hydraulic pump and the 
hydraulic motor. 

[0022] The 3rd object of this invention is offering the hydraulic transmission which can perform promptly 
warming up of a hydraulic pump and a hydraulic motor in the hydraulic transmission which made closed circuit 
connection of a hydraulic pump and the hydraulic motor. 
[0023] 

[Means for Solving the Problem] In order to attain the 1st object of the above, (1) This invention The main 
circuit which consists of a hydraulic motor by which closed circuit connection is made in the main line of a 
hydraulic pump, and a this hydraulic pump and a couple, The hydraulic pump for charge, and the charge circuit 
equipped with the 1st relief valve which is prepared in the main line of said couple and supplements the main 
line of said couple with the hydraulic oil of said charge pump, The Flushing valve which is prepared in the main 
line of said couple, opens by the pressure differential, and carries out TANKUHE blowdown of the duct fluid of 
the lower one of it, In the hydraulic transmission which was equipped with the 2nd relief valve prepared in 
exhaust passage from this Flushing valve, and connected secondary [ of said 1st relief valve ] to the tank 
through the heat exchanger for coolers The 1st drain oil way which connects secondary [ of said 2nd relief 
valve ] in the motor case of said hydraulic motor, The 2nd drain oilway which connects the inside of said motor 
case and pump case of said hydraulic pump, It has with the 3rd drain oilway which connects secondary [ said / 
pump case and secondary / of said 1st relief valve ]. It shall have the circulation drain circuit which discharges 
the flushing oil which flowed out of said Flushing valve into secondary [ of the 2nd relief valve ] to the 
upstream of said heat exchanger for coolers via the inside of said motor case and a pump case. 
[0024] Thus, by preparing a circulation drain circuit and discharging the flushing oil which flowed out of the 
Flushing valve into secondary [ of the 2nd relief valve ] via the inside of a motor case and a pump case In order 
that the 2nd relief valve concerning the Flushing valve may not always operate, there are few temperature rises 
of the hydraulic oil which passes the 2nd relief valve and this. And there are also few temperature rises of the 
1st and 2nd drain oilway to which that hydraulic oil flows, and the oil which flowed out of the 2nd relief valve 
for this reason can flow the inside of a motor case and a pump case comparatively with low temperature, and 
can replace the internal-leakage oil within each case. 

[0025] Moreover, by discharging the oil which went via the inside of a motor case and a pump case to the 
upstream of the heat exchanger for coolers, after cooling that oil by the heat exchanger for coolers with the 
internal-leakage oil replaced within the motor case and the pump case, it can return to a tank, and the hydraulic 
oil in a tank can be maintained to proper temperature, and a main circuit will be suitably supplemented with this 
hydraulic oil. 

[0026] Therefore, the high cooling effect of hydraulic oil can be secured and breakage on the pump motor 
configuration member by generation of heat of the internal-leakage oil of a pump case and a motor case can be 
reduced effectively. 

[0027] (2) Moreover, in order to attain the 2nd object of the above, in the hydraulic transmission of the above 
(1), it should have further the cellular stripper arranged between secondary [ of said 1st relief valve ], and said 
heat exchanger for coolers, and said 3rd drain oilway should be connected to the upstream of said cellular 
stripper. 

[0028] Thereby, a cellular stripper can be made to be surely able to pass not only the blowdown oil from the 1st 
relief valve but the blowdown oil from the 2nd relief valve with the internal-leakage oil within a motor case and 
a pump case, and the air bubbles in hydraulic oil also including the air bubbles in the internal-leakage oil within 
each case can be removed effectively. 

[0029] (3) Moreover, in order to attain the 3rd object of the above, in the above (1) or the hydraulic 
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transmission of (2), it shall have further the oilway which connects the upstream of said 1st relief valve, and 
secondary [ of said 2nd relief valve ], the change-over valve which open and close this oilway, drawing formed 
in this oilway, and the control means which detects hydraulic oil temperature and adjusts closing motion of said 
change-over valve. 

[0030] At the time of start up of an oil pressure activity machine, by this when hydraulic oil temperature is low 
While the hydraulic oil which generated heat by the 1st relief valve is returned to a tank and the hydraulic oil in 
a tank carries out temperature up Since a control means detects the low-temperature condition of hydraulic oil, a 
change-over valve is opened and the hydraulic oil in a tank is supplied to secondary [ of the 2nd relief valve ] 
with a charge pump, the hydraulic oil which the hydraulic oil generated heat with drawing, and carried out 
temperature up is returned to a tank through a circulation drain circuit. For this reason, the hydraulic oil which 
carried out temperature up to the 1st relief valve with both drawing can pass through the inside of a motor case 
and a pump case, and can warm up promptly the hydraulic pump and hydraulic motor of a main circuit. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained according to a 
drawing. 

[0032] Drawing 1 is the whole hydraulic transmission block diagram concerning the gestalt of operation of the 
1st of this invention. 

[0033] In drawing 1 , the hydraulic transmission concerning the gestalt of this operation is a hydraulic 
transmission of the transit system with which oil pressure activity machines, such as a wheel loader, are 
equipped, and this hydraulic transmission has the main circuit 40, the charge circuit 50, the Flushing circuit 60, 
and the circulation drain circuit 20. 

[0034] The main circuit 40 is equipped with the main lines 3 and 4 of the hydraulic pump 1 of the variable- 
capacity mold driven by the prime mover 5, the hydraulic motor 2 which drives the transit wheel which is not 
illustrated, and the couple which makes closed circuit connection of two runoff inlet ports of a hydraulic pump 
1, and the two runoff inlet ports of a hydraulic motor 2. 

[0035] The charge circuit 50 is equipped with the tank line 24 which the upstream is connected to the 
discharged oil way 10 of the charge pump 6 driven with a hydraulic pump 1 by the prime mover 5, and this 
charge pump 6, and connects to a tank 8 secondary [ of the relief valve 14 which specifies the discharge 
pressure of the charge pump 6, and a relief valve 14 ], the charge lines 1 la and 1 lb of the couple which 
connects the discharged oil way 10 to main lines 3 and 4, respectively, and check valves 12 and 13. 
[0036] The Flushing circuit 60 is equipped with the Flushing valve 16 connected to the main lines 3 and 4 of a 
couple through the Flushing lines 15a and 15b, and the relief valve 19 by which the upstream was connected to 
the blowdown side of the Flushing valve 16 through the blowdown oilway 18. 

[0037] The circulation drain circuit 20 is equipped with the 3rd drain oilway 23 which connects the 1st drain 
oilway 21 which connects motor case 2a with secondary [ of a relief valve 19 ], the 2nd drain oilway 22 which 
connects motor case 2a and pump-case la, and pump-case la and the A point of the tank line 24 which is 
secondary [ of a relief valve 14 ]. The A point of the tank line 24 is located in the upstream of the heat 
exchanger 26 for coolers mentioned later, and the part 25 of the downstream serves as a relief valve 14 and a 
common drain oilway to the circulation drain circuit 20 from the A point of the tank line 24. 
[0038] From the A point of the tank line 24, the check valve 28 which prevents the overpressure of the heat 
exchanger 26 for coolers which cools hydraulic oil, and the heat exchanger 26 for coolers into the part 25 of the 
downstream is arranged in juxtaposition, and the downstream is connected to the tank 8 through the filter 27. 
[0039] Next, actuation of the gestalt of this operation constituted as mentioned above is explained. 
[0040] <Main circuit 40> By changing **** (pushing and removing volume) of a hydraulic pump 1, the flow 
rate of the pressure oil supplied to a hydraulic motor 2 is controlled, and the rotational speed of a hydraulic 
motor 2, i.e., a travel speed, is controlled. By changing the **** direction of a hydraulic pump 1, the supply 
direction of the pressure oil to a hydraulic pump 2 changes, and it is controlled, the hand of cut (are they 
advance or retreat?), i.e., transit direction, of a hydraulic motor 2. 

[0041] <Charge circuit 50> At the time of actuation of a main circuit 40, if the pressure of one pressure oil of 
main lines 3 and 4 becomes lower than the set pressure of a relief valve 14, the check valve 12 of the low- 
tension side or 13 will open, and hydraulic oil will be charged from charge line 1 la or 1 lb. Moreover, it is 
cooled by the heat exchanger 26 for coolers, and the hydraulic oil of the surplus discharged from the relief valve 
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14 is returned to a tank. 

[0042] <Flushing circuit 60> If one oil pressure of main lines 3 and 4 turns into high voltage and differential 
pressure arises between a main line 3 and 4 at the time of actuation of a main circuit 40 If the Flushing valve 16 
operates, Flushing line 15a corresponding to the low-tension side main line 3 or 4 or 15b is connected to the 
blowdown oil way 18 and the pressure of the main line 3 of the low-tension side or the pressure oil in four 
becomes high rather than the set pressure of a relief valve 19 A relief valve 19 opens and Flushing of the 
flushing oil for a surplus is carried out to secondary. 

[0043] <Circulation drain circuit 20> When the Flushing valve 60 and a relief valve 19 operate as mentioned 
above, the flushing oil flows into the A point of the tank line 24 through the 1st drain oil way 21, motor case 2a, 
the 2nd drain oil way 22, pump-case la, and the 3rd drain oil way 23 with the internal-leakage oil in motor case 
2a and pump-case la, and is further returned to a tank 8 via the heat exchanger 26 for coolers, and a filter 27. 
[0044] The insufficiency of the hydraulic oil in a main circuit 40 is filled up in the charge circuit 50 according 
to an operation of the above charge circuit 50, the Flushing circuit 60, and the circulation drain circuit 20, and a 
part for the internal leakage of the part for a surplus, the hydraulic pump 1, and hydraulic motor 2 of the 
hydraulic oil in a main circuit 40 is returned to a tank 8 by the Flushing circuit 60 and the circulation drain 
circuit 20, and can perform clarification exchange of the hydraulic oil in a main circuit 40. 
[0045] Blowdown of the flushing oil by the circulation drain circuit 20 is faced. Moreover, a relief valve 19 
Since it is what operates only when the pressure oil of the low-tension side of main lines 3 and 4 becomes 
higher than the set pressure of a relief valve 19, The frequency where a relief valve 19 operates is low, and there 
are few temperature rises of the hydraulic oil which passes a relief valve 19 and this as compared with the relief 
valve 14 which is always operating for this reason. And there are also few temperature rises of the 1st and 2nd 
drain oil ways 21 and 22 to which that hydraulic oil flows, and the flushing oil which flowed out of the relief 
valve 19 for this reason flows the inside of motor case 2a and pump-case la comparatively with low 
temperature, and is replaced with the internal-leakage oil within each case. 

[0046] Furthermore, since the hydraulic oil which went via the inside of motor case 2a and pump-case la is 
discharged to the upstream (A point) of the heat exchanger 26 for coolers, that hydraulic oil is returned to a tank 
8, after cooling by the heat exchanger 26 for coolers with the internal-leakage oil replaced within motor case 2a 
and pump-case la, and it ensures maintaining the hydraulic oil in a tank to proper temperature for this reason. 
[0047] It is cooled, any of the internal-leakage oil in the hydraulic oil by which Flushing was carried out to the 
blowdown oil of a relief valve 14 according to the gestalt of this operation constituted as mentioned above, 
motor case 2a, and pump-case la — although ~ While an equivalent for the discharge quantity of the charge 
pump 6 is cooled, since the actuation frequency of the relief valve 19 of the Flushing valve 16 is low, the 
temperature rise of the hydraulic oil which goes via the circulation drain circuit 20 few always Hydraulic oil can 
be cooled effectively and breakage on the pump motor configuration member by generation of heat of the 
internal-leakage oil of pump-case la and motor case 2a can be reduced effectively. 

[0048] Drawing 2 explains the gestalt of operation of the 2nd of this invention. Among drawing, the same sign 
is given to a part equivalent to the part shown in drawing 1 , and explanation is omitted. The gestalt of this 
operation enables it for the hydraulic transmission shown in drawing 1 to also remove the air bubbles in 
hydraulic oil further. 

[0049] In drawing 2 , the cellular stripper 30 which performs cellular clearance in hydraulic oil is arranged by 
the downstream part 25 from the A point of the tank line 24, and the hydraulic oil blowdown side of the cellular 
stripper 30 is connected to the tank 8 through the heat exchanger 26 for coolers, and the filter 27. Moreover, the 
cellular blowdown side of the cellular stripper 30 is connected to a tank 8 through the drain line 31, and the 
**** exhaust air of the air bubbles removed by the cellular stripper 30 is carried out into a tank 8 through this 
drain line 31. 

[0050] Cellular stripper 30 the very thing is well-known, that cellular clearance principle forms a turning style 
for example, in the fluid interior of a room, accumulate air bubbles on a core, hydraulic oil is made to 
accumulate on an outside principal piece according to the centrifugal force (specific gravity difference) 
generated in this case, and air bubbles and hydraulic oil are separated. 

[0051] In the gestalt of this operation constituted as mentioned above, like the gestalt of the 1st operation, 
hydraulic oil can be cooled effectively and breakage on the pump motor configuration member by generation of 
heat of the internal-leakage oil of pump-case la and motor case 2a can be reduced effectively. Moreover, with 
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the blowdown oil from a relief valve 14, since the cellular stripper 30 is made to surely pass the flushing oil 
from a relief valve 19, and the internal -leakage oil in each case la and 2a, the air bubbles in hydraulic oil are 
efficiently removable also including the air bubbles in the internal-leakage oil in pump-case la and motor case 
2a. 

[0052] Drawing 3 explains the gestalt of operation of the 3rd of this invention. Among drawing, the same sign 
is given to a part equivalent to the part shown in drawing 1 and drawing 2 , and explanation is omitted. The 
gestalt of this operation enables it to warm up a hydraulic pump and a hydraulic motor at the time of start up of 
the oil pressure activity machine in a cold district etc. 

[0053] In drawing 3 , the hydraulic transmission by the gestalt of this operation is further equipped with the heat 
circuit 70, and this heat circuit 70 has the heat oilway 32 which connects the discharged oil way 10 and the 1st 
drain oilway 21 (secondary [ of the release valve 19 for the Flushing valves 16 ]) of the charge pump 6, and the 
solenoid operated directional control valve 33 and drawing 34 which were formed on the heat oilway 32. It may 
extract as the solenoid operated directional control valve 33 on the heat oilway 32, and the location sequence of 

34 may be reverse. A solenoid operated directional control valve 33 is a closing motion valve, if a solenoid 
operated directional control valve 33 is switched to an open position, hydraulic oil will flow into the heat oilway 
32 from the discharged oil way 10, temperature up is carried out by this hydraulic oil extracting and passing 34, 
and this hydraulic oil that carried out temperature up flows to the 1st drain oilway 21. 

[0054] Moreover, it has the temperature sensor 35 which detects the temperature detection means of hydraulic 
oil, for example, the actuation oil temperature in a tank 8, the controller 36 which inputs the detecting signal of 
a temperature sensor 35, and the warming-up mode switch 37 which is prepared in the driver's cabin of the 
hydraulic excavator which is not illustrated, and is operated by the operator as a control means of a solenoid 
operated directional control valve 33. The mode signal of the warming-up mode switch 37 is also incorporated 
by the controller 36. A controller 36 performs predetermined data processing, and outputs a driving signal to a 
solenoid operated directional control valve 33, and a solenoid operated directional control valve 33 is switched 
to an open position from a closed position by the driving signal. 
[0055] A flow chart shows the processing facility of a controller 36 to drawing 4 . 

[0056] A controller 36 detects the temperature of hydraulic oil by the detecting signal of a temperature sensor 

35 (step S100), and judges whether it is less than [ with this proper detection temperature / reference- 
temperature tO degree C ] (step SI 10). When detection temperature is not less than [ reference-temperature tO 
degree C ] (reference temperature is exceeded), processing (processing which does not output a driving signal) 
which controls a solenoid operated directional control valve 33 to a closed position is performed (step S130). 
******** is judged when wanting whether the mode signal of the warming-up mode switch 37 is directing 
warming-up mode further when detection temperature is less than [ base-temperature tO degree C ], and oil- 
temperature lifting that is, (step S120). When processing which controls a solenoid operated directional control 
valve 33 to a closed position when warming-up mode is not directed is performed (step S130) and warming-up 
mode is directed, processing (processing which outputs a driving signal) which controls a solenoid operated 
directional control valve 33 to an open position is performed (step S140). 

[0057] Next, actuation of the gestalt of this operation constituted as mentioned above is explained. 
[0058] First, at the time of start up of an oil pressure activity machine, when the temperature of hydraulic oil is 
low enough, the hydraulic oil which was falling relatively, passed the relief valve 14 and generated heat by the 
wire drawing is returned to a tank 8, and the hydraulic oil in a tank 8 carries out temperature up of the cooling 
function of the heat exchanger 26 for coolers. 

[0059] moreover, when the warming-up mode switch 37 is turned ON and warming-up mode is directed, a 
solenoid operated directional control valve 33 switches to an open position that an actuation oil temperature is 
less than [ base-temperature tO degree C ] — having — the charge pump 6 — the hydraulic oil in a tank 8 — the 
discharged oil way 10 and the heat oilway 32 — minding — the 1st drain oilway 21 — it flows. With the drawing 
34 on the heat oilway 32, the hydraulic oil which passes the heat oilway 32 at this time generates heat, and 
carries out temperature up. This hydraulic oil that carried out temperature up is further returned to a tank 8 from 
the tank line 24 via motor case 2a, the 2nd drain oilway 22, pump-case la, and the 3rd drain oilway 23. 
Moreover, at this time, for a certain reason, even if a solenoid operated directional control valve 33 is an open 
position, the function of pressure maintenance [ as opposed to the discharged oil way 10 of the charge pump 6 
in the drawing 34 on the heat oilway 32 ] is also returned to a tank 8, after functioning normally, and, as for a 
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relief valve 14, the hydraulic oil of the surplus of the discharged oil way 10 passing a relief valve 14 and 
generating heat. 

[0060] Consequently, the hydraulic oil in a tank 8 is extracted as a relief valve 14, temperature up is carried out 
by wire drawing of both 34, and it warms up effectively a hydraulic pump 1 and a hydraulic motor 2 because 
this hydraulic oil that carried out temperature up passes motor case 2a and pump-case la. 

[0061] Since when turning OFF the warming-up mode switch 37 and not directing warming-up mode controls a 
solenoid operated directional control valve 33 to a closed position as mentioned above, the inflow of the 
hydraulic oil to the heat oilway 32 is intercepted, and it is not carried out by warming up by the heat circuit 70. 
[0062] Therefore, at the time of start up of an oil pressure activity machine, when operating at the time of 
ordinary temperature, while the outstanding cooling effect is acquired like the gestalt of the 1st operation 
according to the gestalt of this operation, when an actuation oil temperature is low, a hydraulic pump 1 and a 
hydraulic motor 2 can be warmed up promptly. 

[0063] In addition, as shown in drawing 5 , of course, it is also possible to combine the gestalt of 
implementation of the above 2nd and the gestalt of the 3rd operation. By this configuration, while the same 
cooling effect as the gestalt of the 1st operation is acquired, the air bubbles in hydraulic oil can be removed and, 
moreover, a hydraulic pump 1 and a hydraulic motor 2 can be promptly warmed up in a cold district etc. at the 
time of start up of an oil pressure activity machine. 
[0064] 

[Effect of the Invention] According to this invention, the high cooling effect of hydraulic oil can be secured and 
breakage on the pump motor configuration member by generation of heat of the internal-leakage oil of a pump 
case and a motor case can be reduced effectively. 

[0065] Moreover, according to this invention, the air bubbles in hydraulic oil including the air bubbles in the 
internal-leakage oil within a pump case and a motor case are effectively removable. 

[0066] Moreover, according to this invention, at the time of start up of an oil pressure activity machine, when 
hydraulic oil temperature is low, a hydraulic pump and a hydraulic motor can be warmed up promptly. 

[Translation done.] 
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